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REMARKS/ARGUMENTS I 
This timely filed Reply is in response to the Office Action dated Juljr 27, 2005. 
Claims 1, 6, 9 9 10 and 18 are rejected under 35 U.S.C. § 102(b) as b|ing anticipated by 
Garg (U.S. 6,048 3 577). Claims 8, 19-21, 31-34, and 36-37 are rejected undei 35 U.S.C. § 103(a) 
as being unpatentable over Garg as applied to claim 1> and further in view cff U et al. (US 

T 

6,458,017). Claims 2, 3, 4, 5, 22, 23, 24, 25, and 30 are objected to as bein^ dependent upon a 
rejected base claim, but would allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

In this Reply, claims 1, 4-6, 8, 17 and 19 have been amended and cl pm 18 has been 
cancelled. Support for the "pore size of said nanoporous comprising particles ranges from 0.21 
ran to 30 ran" limitation now recited in amended claim 4 can be found on p jge 29, lines 1 1 and 
12 of Applicants' application. No new matter has been added 3 



Before reviewing claim rejections based on cited an, Applicants wilj first review the 
claimed invention as now recited in amended claim 1 . As amended, claim jj recites a slurry for 
chemical mechanical polishing (CMP) comprising a bulk solution, a plurality of particles, 
wherein the particles are nanoporous comprising particles. Prior to the cunjsnt amendment to 
claim 1 the recited particles were nanosize nanoporous comprising particleJj Accordingly, the 
amendment to claim 1 only eliminates the nanosize panicle limitation, j 

Applicants respectfully note that nanoporous and nanosize are dififei|nt terras which 
appears to have been treated as synonomous terms by the examiner in the ojffice Action. 
Although a given panicle can be both nanosize and be nanoporous, nanosize particles can clearly 



be, and are generally non-porous particles. Nanoporous panicles are particles having a plurality 
of pores which are generally significantly smaller than the particle size, suc| as 0.21 ran to 30 



i 



BEST AVAILABLE COPY 



PAGE 10/14 1 RCVD AT 10127/2005 4:24:57 PM [Eastern Daylight Time] * SVfcUSPTO-EFXRF-6/30 * DfflS:2738300 * CSID: 1 DURATION (mm-ss):03-32 



OCT-Z7-05 04:28PM FROW- 



T-065 P. 11/14 F-308 



I 

ran pore sizes as disclosed by Applicants as noted above. The pores axe generally created inside 

I 

the particle during the synthesis process as disclosed on Applicants' application. In contrast, the 
size of the nanoporous particles can range from anywhere from nanodimensjions ( > 5 nm) up to 

, ■ • i 

1 nucron size. j 

I 

Nanosized particles for slurries are known, as evidenced by the Gar| reference identified 
by the Examiner. However, Applicants are unaware of any disclosed slurries having nanoporous 
particles. £ 

Nanoporous particles are described in Applicants 1 application in sevjeral places, including 

Figs. 6(a)-(c) which show TEMs of nanosize nanoporous core panicles. The nanoporous 

particles are about 50 nrn as shown in Fig. 6(a), about 80 to 100 nm as sho\ oi in Fig. 6(b) and 

about 120-160 nm as shown in Fig. 6(c), Page 31, paragraph 3, which is copied below, also 

describes nanoporous particles. "j 

Nano-porous silica particles can be formed by a modified Stober process (W. Stober, A. 
, ~ . . ~ , , . + . ■ , * ~. — — ™_ ^rticle size can vary 

porosity of the 
6 shows TEM 
are mono- 
can be changed 



Fink, E. Bobn, J. Colloids and Interfarial Science, 26, 62-69 (1968)). The 
from 200 nm to 500 nm, while the porosity can vary from 10 to 60 %. As 
surface increase the number of adsorption sites are expected to increase, 
photographs showing different sizes of nanoporous core particles. The pi 
dispersed and spherical in nature. It is noted that the aspect ratio of partict 
using alternate formation methods. 

Nanoporous coating are also disclosed by Applicants on page 37, lii 



es 5-18: 



A preferred embodiment of the invention uses silica or silica inorga uc cores coated with 
surfactants to form a hard core-soft shell structure. The inorganic core can be silica, doped 
silica, porous silica, or hard particle (Mohs hardness greater than 3.0) coate i with silica, doped 
silica,or a porous silica layer. For silica/nanoporous or silica/hanoporous s Uca coated inorganic 
cores the preferred surfactant is cataionic, zwitterionic, or a mixture of cat onic/non-ionic 
surfactant or with a canonic surfactant with generally less than 1% of an ar ionic additive. 
Examples of preferred cationic based surfactants for silicon dioxide include CTAB, and CTAC, 
and their derivatives and chemical equivalents. The carbon chain length in the surfactant 
molecule is preferably from 8 to 20. Other examples of preferred surfactai ts for silicon dioxide 
include zwitterionic surfactants, such as KETJENLUBE 522®. The conce itration of the 
surfactant can be from 0. 1 of a bulk critical micelle concentration (CMC) c f the solution to 1000 
times CMC. Preferably, the surfactant concentration is from 0.4 of the CMC to 100 times CMC. 
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larticle surface, the 



The bulk CMC value of the surfactant is defined as the minimum concentration at which the 
surfactant self assembles to form structured layers in a bulk solution. 

i 

The claimed nanoporous slurry particles provide unexpected and hif hly advantageous 
results, particularly when used in conjunction with Applicants' selective adsorption additive 
comprising slurry. Specifically, in this arrangement, because of the porous j 
adsorption of surfactants or polymer additives can occur at different, and g^ierally lower, 
concentrations as compared to bulk particles. 

Now turning to the cited art, according to the Examiner regarding Gj^rg: 

Garg teaches nano-sized powder of alpha alumina having silicfi coating thereon 
(column 5, lines 7-10). Garg further teaches a polishing slurry is compiised of a alumina 
powder has a silica coating wherein 95% of the particles have wid hs of from 20 to 
about 50 nanometers white less than 5% have particle sizes greater than 100 
nanometers and is dispersed in a liquid dispersion medium (claims 6 and 9). The 
aforementioned reads on, 

A slurry for chemical mechanical polishing (CMP), comprising: 
a bulk solution; and 

a plurality of nanoporous comprising particles, In claim 1 ; 

wherein said nanosize nanoporous particles comprise nanopobus cores coated 
with a solid material coating or first core material coated with a setjond material, and 
second material being a nanoporous coating, in claim 6; and 

wherein nanosize nanoporous particles comprising particles cdmprfse a first core 
material coated with a second material, and second material bejpg 
coating, in claim 18. 

The said above encompasses an average particle size 
nanoporous comprising particles Is less than 500 nm In claim 9-andJis from 200 to 500 
nm. In claim 10. 
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Applicants respectfully disagree with assertions regarding Garg relai iag to porous 
panicles. Garg is entitled "Nano-sized alpha alumina particles having a silicj a coating thereon" 
and discloses nano-sized powders of alpha alumina can be obtained from a >oehmite gel doped 
with a barrier-forming material such as silica that is then dried, fired and cojmmnuted to powder 
form. The only mention of porosity in Garg regarding porosity is in the bac :ground regarding 
"porous nature of the boehmite particles' 1 as copied below: 



One of the problems in working with a boehmite gel to produce fo roed ceramic articles 
is that the gel cannot exceed about 65 wt % solids because of the porous nature of the boehmite 
particles. Thus there is a lot of water that needs to be driven off in the course of the drying 
process. In addition not only is there further shrinkage as a result of the eli rnination of the water 
associated with the boehmite, (which is of course alpha alumina monoh; drate), but the phase 
change from the intermediate gamma phase (to which the boehmite first I converts) to the final 
alpha phase also involves a shrinkage. Thus the direct fabrication of a < eramic product from 



boehmite is only practical for thin objects where the water loss can b 
accommodated and the shrinkages can be controlled, 



The Examiner asserts that col. 5, lines 7-10 disclose nanoporous pa ticies. Applicants 
have copied coL 5 lines 7-16 of Garg below to demonstrate that col. 5, line* 7 -10 does not 
disclose nanoporous particles ; 



relatively easily be 



The silica can be added in the form of colloidal silica, a silica sol orla compound that 
under the reaction conditions will liberate such a colloid or sol and form a glassy coating around 
the alumina particles. Such compounds could include organosilanes such as tetraethyl 
orthosilicate, and certain metal silicates. Generally alkali metal silicates are|l 
form of the silica in the sol should preferably be of a particle size that is at 



less preferred. The 
east similar to, or 



preferably smaller than, that of the boehmite, that is, of the order of a few r mometers at most. 

Accordingly, in view of the above, Applicants submit amended clai n 1 which recites a 
slurry for chemical mechanical polishing (CMP), comprising a bulk solutia i and a plurality of 
nanoporous comprising particles is patentable over the cited art, as are clan is dependent thereon. 
Applicants have made every effort to present claims which distinguish ovei the cited art, and it is 
believed that all claims are now in condition for allowance. However, Applicants request that 
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the Examiner call the undersigned if anything further is required by the Exafniner prior to 
issuance of a Notice of Allowance for all claims. 



Respectfully submit* 



Date: October 27, 2005 




Docket No. 5853-224 



Neil 

AKERMANS] 
222 Lakeview Avenue; Suite 
P.O. Box 3188 
West Palm Beach, FL 33402- 
(561) 6S3-5000 



00 
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